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The conventional air-conditioners have employed flon (CFC) as the 
coolant, and, even though it involves an issue to be banned in the future, an 
air-conditioner not utilizing flon has not been realized because it is 
inexpensive and efficient and also because of a delay in the development of 
alternative coolant. 

As to the desiccant cooling system (desiccant = drying agent or 
moisture -absorbing agent) introduced herein, its "principle" has been known 
for a considerable period among those involved in the field even in Japan, 
and has been investigated in various locations, but the commercial 
introduction has been delayed because of the high initial cost. 

However, owing to the very recent technical development by 
Engelhard/ICC, U.S., realization of cost of a commercial level is now in sight. 
The conventional system processes, in air processing, the temperature 
(sensible heat) and the humidity (latent heat) at the same time, but the 
desiccant cooling system (hereinafter abbreviated as "DCS 5 ' system) is to 
process these separately. 

In DSC, at first attention is paid to the moisture (latent heat) and 
the moisture in the air is removed, and then the "dry air" is suitably cooled 
and supplied to the interior of a room. This cooling does not rely on a flon- 
based refrigerator but merely utilizes a heat exchanger and a water- 
spraying evaporator. 

In the conventional air-conditioner, in air-conditioning of 
summertime of high temperature and high humidity in Japan, the 
temperature and the humidity are processed at the same time, but a 
lowered temperature increases the humidity, thus resulting in an 
unpleasant feeling. For this reason, the humidity is lowered by an 
overcooling, and the overcooled air is "re-heated" in order to obtain an 
comfortable temperature. 

The electric cost for such re -heating is never negligible, and "non- 
controlled" air-conditioning, disregarding humidity, is often used in practice. 
When one enters a well-cooled hotel lobby after sweating in a hot summer 
day, the sweating does not stop easily because of the "non-controlled" air- 
conditioning, disregarding humidity. 
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Also the frozen food zone in the supermarket is excessively cold 
because the cold air leaks from the frozen showcase, in addition to the 
ordinary air-conditioning, and this also indicates the problem in the current 
air-conditioning system of simultaneously processing the temperature and 
humidity. 

The merits of DCS has been sufficiently understood in various 
senses such as the possibility of much external air intake, but, in Japan, the 
commercial use has not been adopted because of the high initial cost as 
described above. 

On the other hand, in the U.S., even the conventional expensive DCS 
has recently been adopted particularly in the supermarkets, partly owing to 
a subsidy by the utility companies depending on the energy situation in 
each state. When it becomes less expensive, the demand is expected to 
grow more and more. 

The Engelhard/ICC is a joint venture company of Engelhard which 
is a chemical company eminent in catalysts, pigments and precious metals 
in the world, and ICC Technology which is a venture business for DCS, 
starting from cogeneration equipment. 

The moisture eliminating agent [ETS] (Engelhard Titanium Silicate) 
of zeolite type of very high performance, developed by Engelhard, was 
successfully adopted by ICC Technology, in the rotor, in place for prior the 
moisture eliminating agent of silica gel base, and, after the joint venture has 
been established, technologies of both companies have been united to make 
an advancement on the rotor manufacturing process of conventional 
winding corrugation type, thus accomplishing development of a rotor of a 
complete honeycomb structure (each flute being shaped as a regular 
hexagon) having a large surface area. 

This rotor is formed from a special plastic paper as the raw material, 
but has a producing method suitable for mass production, and has a 
structure of a light weight with a very little pressure drop. The special 
plastic paper is coated with the aforementioned new moisture eliminating 
agent [ETS] to obtain a moisture eliminating rotor (wheel), but the rotor 
before coating can be used as a sensible heat exchange rotor of a high 
performance. 

Thus, the Engelhard/ICC now has a prospect, in combination with 
the mass production system, of inexpensively providing a set of rotors for 
moisture elimination and heat exchange, as an alternative for the set of the 
silica gel moisture eliminating rotor and the aluminum sensible heat rotor. 
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The structure and function of this unit are as explained in Fig. 1* 
"schematic view of equipment structure and air flow". 

Engelhard/ICC is currently in a state capable of providing units 
called "Desi Air" and "Desert Cool", and, in the units of both types, the 
regenerated heat can be obtained without cost, by utilizing the waste heat 
from co -generator as the regeneration heat source. A large energy is not 
required for rotation of rotor and air blowing, and the maintenance cost is 
also low. 

Also in Japan, it is attracting attention of large gas companies, and 
the introduction into Japan will be approaching. Engelhard/ICC is wishing 
to introduce this system to more customers in Japan. For those having 
interest in this system, please contact followings- 

[Contact address] 

Nichimen Engine Sales Co. 

Ueda Bldg., 10-2 Higashi Matsushita-cho, 

Chiyoda-ku Tokyo 101 

Telephone: 03-3258-9009 Fax: 03-3258-9035 

*** *** *** 
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Fig. 1- Schematic view of equipment structure and air flow 
Desert Cool] 



hot-water heater (for regeneration) pre-filter 



Regeneration 
side 

Process side 



Desi-Air 



Regeneration 
side 

Process side 



O) <© 



:oj ©i 




® x © 



<2> 



© 



fan desiccant rotor 



\ water-spray cooler 
hot-water heater 
(for heating in winter) 
sensible head-exchange rotor 













| ® jss|<B> 




=j © 







Note 1. All external air intake is possible both in the process side 
and regeneration side. 
2. Desert Cool is different in structure merely by mounting 
a water-spray cooler at the supply outlet of Desi-Air. 

### 
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[Explanation of air flow in Desert Cool] 

* Air (1) (32°C, A.H. = 20.5 g/kgO introduced from the process side 
inlet passes the desiccant rotor (moisture eliminating rotor) by the fan, and 
the dry air obtained in (2) is elevated to a dry bulb temperature of about 
50°C, because the rotor itself in the regeneration side is heated by the 
regenerated hot air and because of a heat of adsorption generated when the 
desiccant (adsorbent) adsorbs the moisture in the air. 

For the purpose of cooling, as the sensible head-exchange rotor is 
cooled at the regeneration side, the dry air (3) obtained by passing the same 
is cooled to about 27 to 28°C. 

In summertime, for the purpose of further cooling, the air is further 
passed through the water-spray cooler to obtain a supply air of about 19°C 
(A.H. = 12.5 g/kg ? ). 

In case of use in combination with a conventional air-conditioner, the 
water-spray cooler is unnecessary, and the capacity of the air-conditioner 
may be about a half of the conventional case. 

* External air (6) introduced from the regeneration side inlet is cooled 
in passing the water-spray cooler (7), and cools the sensible heat-exchange 
rotor (in wintertime, the water-spray cooler may not be used depending on 
the external temperature). 

Air (8) is heated by a certain extent since the sensible heat rotor is 
heated at the regeneration side, but the moisture eliminating rotor is 
insufficient in (regenerating) temperature in order to desorb the moisture 
adsorbed in the process side. Therefore the air is elevated (9) in 
temperature to 80 to 90°C by the hot-water heater, and is passed through 
the moisture eliminating rotor to release the moisture therein, and the air 
(10) of high temperature and high humidity is released by the fan to the 
exterior through the regeneration outlet. 

* For the regeneration heat source, a hot-water boiler is generally 
anticipated, but a waste heat from a co-generator or the like may naturally 
be utilized. 

The moisture eliminating rotor currently has a regeneration heat 
source temperature of 80 to 90°C, but Engelhard/ICC has a prospect of 
developing a novel zeolite (ETS) that enables a regeneration temperature of 
about 60°C, so that the extent of utilizing the waste heat will be drastically 
widened in the future. 
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* The moisture eliminating rotor has a revolution of about 15 to 16 
rpm, and the sensible heat-exchange rotor has a revolution of about 10 to 15 
rpm. 

* Engelhard/ICC is currently producing a unit of 10 metric 
refrigeration tons, but will be engaged in the development of large-sized unit 
and middle/small-sized unit in succession. As regards the units for 
Japanese market, cooperation with Japanese air-conditioning companies is 
naturally taken into the outlook. 



*** *** *** 
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